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Structural properties of a chain of dust particles in a field of external forces

A. V. Fedoseev®,!"* M. V. Salnikov,>? M. M. Vasiliev,! and O. F. Petrov!
Uoint Institute for High Temperatures RAS, Moscow 125412, Russia
2Institute of Thermophysics SB RAS, Novosibirsk 630090, Russia
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Code Computational | Dust Source Performance
name/ method particles code data
base article arrange-
ment
- [25] 3-D MD Arbitrary | Not Partially
available available
SCEPTIC | 2-D PIC Axial GitHub Available
[20] symmetric
DiP2D [22] | 2-D PIC Axial Not Not
symmetric | available available
DUSTrz 2-D PIC Axial Listing Not
23] symmetric available
COPTIC 3-D PIC Arbitrary | GitHub Available
[21]
- [24] 3-D PIC Arbitrary | Not Not
available available
DiP3D [22] | 3-D PIC Arbitrary | Not Not
available available
MAD [26] | 3-D MD Arbitrary | Listing in | Available
base article
DRIAD 3-D MD Arbitrary Not Not
27] available available

Dust as probes: Determining confinement and interaction forces

Khandaker Sharmin Ashrafi,! Razieh Yousefi,> Mudi Chen,! Lorin S. Matthews,!>" and Truell W. Hyde ©!
LCASPER, Baylor University, Waco, Texas 76798-7316, USA
2The University of Texas Medical Branch, Galveston, Texas 77555, USA
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Piel, A. (2017). Molecular dynamics simulation of ion flows around
microparticles. Physics of Plasmas, 24(3), 033712. doi.org/10.1063/1.4978791




OpenDust: Python-Koa Ana moaenmpoBaHUA
N1a3Mbl BOKPYT MUKPOYACTULL

PIasma flow

Kolotinskii D., Timofeev A. OpenDust: A fast GPU-accelerated
code for the calculation of forces acting on microparticles in a
plasma flow //Computer Physics Communications. — 2023. — T.
288. — C. 108746.
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PacnpegeneHve Harpy3km Mexay HECKO/IbKUMMU

rPaPUUYECcKMMIM KapTamm

1. Scatter discrete partlcles positions 3. Compute partial forces

2. Gather partial forces

3. Compute partial forces /Compute S

3. Compute partial forces

GPU

4. Sum all partial forces 3. Compute partial forces
in a single GPU
GPU




Pe3ybTaTbl MO OUEHKE 3PPEKTUBHOCTU U

VCKOPEHMUS

Speedup
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CoBmecTHOe MO AEJ/TMPOBaAHKNE TJ1a3Mbl

N ANHA MUKW MNKPOYHaACTUL,
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BbiBOAbI

* Pa3paboTtaH nporpammHubin Kog, OpenDust ana
pacyeTa nsia3mbl BOKPYr MMKpOYacTuL,
onNTUMMN3NPOBAHHbLIN nog GPU

OpenDust

* Peann3oBaHO pacnpeneneHme pacieTHom
Harpyskun mexay Heckosbknmu GPU un
nccneaoBaHbl 3GGEKTUBHOCTb U YCKOPEHUE

* BnepBble npomoaennpoBaHa coracoBaHHas
ANHAMUKN MUKpPOYACTUL, U NNA3Mbl ANA
LLeNOYEeYHOM CTPYKTYPbl MUKpPOYaCTUL,
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